Background: Exclusive breastfeeding (EBF) of infants in their first 6 months postpartum is beneficial. However, maternal employment and short maternity leave impede EBF practice. In 2011, Brunei implemented a new Maternity Leave Regulation to extend paid maternity leave. Objectives: To compare the prevalence of EBF between employed and nonworking mothers in Brunei, before and after extending paid maternity leave, to determine its effect on EBF and to determine the effects of maternal and infant sociodemographic characteristics. Methods: Cross-sectional review of feeding records for infants born in 2010 (n = 6412, 85.5% all live births) and 2013 (n = 6680, 85.7%). Results: EBF prevalence at 6 months postpartum increased from 29% in 2010 to 41% in 2013. EBF prevalence was higher among multiparous mothers (P < 0.001), mothers of Malay ethnicity (P < 0.05), and mothers of girls (P < 0.01 only in 2013) in both years. EBF prevalence among government-employed mothers (81.0%, 67.7%, and 57.8%) was greater than it was among nonworking mothers (79.1%, 66.3%, and 56.9%) by 1.9, 1.4, and 0.9 percentage points, respectively, during the first 3 months of active paid maternity leave in 2013. Mothers employed in the government and private sectors showed greater increases in the practice of EBF (15.5 and 10.8 percentage points respectively) than nonworking mothers (8.8 percentage points) from 2010 to 2013. Conclusions: EBF prevalence increased after extending paid maternity leave, with the greatest increases seen among employed mothers. Maternal ethnicity, parity, and the sex of the infant were also correlated with EBF.
Other benefits associated with EBF have also been documented from a spectrum of social and economic perspectives. An economic review suggested that about US$3.6 billion could be saved from treatment expenses for 3 childhoodrelated diseases (gastroenteritis, otitis media, and necrotizing enterocolitis) if the EBF levels in the United States of America (USA) were increased from 29% to 50% at 6 months postpartum, and from 64% to 75% for mothers in-hospital as recommended by the U.S. Surgeon General [5] .
Despite the benefits of EBF, globally, only two-fifths of infants are exclusively breastfed in the first 6 months of their lives [6] . Factors such as maternal employment and short maternity leave, among many others, have been found to play significant roles in the poor uptake of EBF by mothers [7] [8] [9] [10] . Studies conducted on breastfeeding practice among new mothers in the United Kingdom (UK) [11] and USA [7] found a significant association between longer maternal leave and longer breastfeeding duration.
Effective from January 2011, Brunei implemented a new Maternity Leave Regulation 2011, which extended the duration of 100% paid maternity leave (PML) from 8 weeks (or 56 days) to 15 weeks (or 105 days) for civil servants (public sector or government employees) and 13 weeks (or 91 days) for private sector employees, consistent with recommendations by the International Labour Organization [12] .
The present study aimed to determine the prevalence of EBF among employed and nonworking mothers, before and after implementing the Brunei Maternity Leave Regulation 2011, to determine the effect of PML on EBF prevalence, and to determine the effect of sociodemographic variables such as maternal race, area of residence, and the sex of the infant on EBF prevalence.
Methods
The study protocol was approved by the Medical and Health Research Ethics Committee, Ministry of Health, Negara Brunei Darussalam (approval reference MHREC/MOH/2014/7(6)). All records obtained from the databases of the Mother and Child Health (MCH) clinics were entered anonymously (i.e., address and names of the parents were not considered), and all variables were coded during entry into the statistical software, thereby making it impossible to trace any variable to a specific person.
Study design and sampling
The present study is a quantitative retrospective cross-sectional observational review of national infant feeding records for 2 years (2010 and 2013), collected from the 22 MCH clinics in Brunei. In the MCH clinics, all infants are followed up every month for the first 6 months of their life. Apart from the assessment of their development, the infant's feeding status is also recorded. For this study, we collected the EBF status records of infants born in 2010 (n = 6412) and 2013 (n = 6680), representing 85.5% all live births in 2010 and 85.7% of those in 2013. Incomplete or unavailable records of EBF status (n = 928 in 2010 and n = 955 in 2013) were not included in this study (Figure 1) .
Definition of variables
EBF was defined as feeding the infant exclusively with breastmilk, and prescribed medications when indicated, for the first 6 months of the infant's life postpartum. Mothers with previous childbirth(s) are referred to as multiparous mothers, whereas a first-time mother is referred to as a primiparous mother.
A full 1-month or 30-day period when new mothers in employment were on leave from work with 100% salary entitlement is termed active PML. When the leave was only applicable for 12 days, as in 2010 before the new Maternity Leave Regulation 2011, it is termed ½active PML. Inactive PML is when the leave is exhausted and the mother has resumed working.
Statistical analyses
EBF prevalence is described using frequency (%) and sum. A c 2 test of independence was used to assess the level of difference between comparable groups. Logistic regression was used to determine the odds ratios of the covariates for the likelihood of practicing EBF at 6 months of infant age. The Hosmer-and-Lemeshow goodness-of-fit test was used to assess the model in terms of fitness of the data. All differences at P < 0.05 were considered significant. Data were analyzed using IBM SPSS Statistics for Windows (version 22.0).
Results

Sociodemographic profile of the sample population
The majority of the sample in this study consisted of nonworking mothers (43.0% in 2010 and 45.1% in 2013), followed by mothers employed by the government (37.7% in 2010 and 38. The sex of the infants was nearly equally distributed for both years (51% male, 49% female) as shown in Figure 1 and Table 1 .
EBF prevalence at 1-6 months of infant age
The prevalence of EBF at 6 months of infant age was 29% (71% at 1 month of infant age) in 2010, and 41% (79% at 1 month of infant age) in 2013. EBF practice improved significantly (from 2010 to 2013) by 7 percentage points at 1 month of infant age and 12 percentage points at 6 months of infant age. The prevalence of EBF in 2013 was significantly higher than the prevalence of EBF in 2010 for the first 6 months of infant age (P < 0.001) ( Table 2 ). significant for both years (P < 0.001). While female infants were more likely to be exclusively breastfed, the difference in 2013 (43.3% female versus 39.2% male) was significant (P = 0.002), whereas the difference in 2010 (29.2% female versus 28.1% male) was not (P = 0.39) ( Table 3 ).
Factors associated with EBF
Maternal ethnicity also showed an important correlation with the practice of EBF. Mothers of Malay ethnicity (29.5% in 2010, and 41.6% in 2013) showed greater practice of EBF than mothers of Chinese ethnicity (19.0% in 2010, and 32.5% in 2013) and the combined group of a minority race (27.2% in 2010, and 42.0% in 2013; P < 0.05 for both years). We found no influence of maternal district of residence on the practice of EBF (P > 0.05 for both years) ( Table 3) .
In a multiple logistic regression (MLR) model, the odds of primiparous mothers practicing EBF were lower than the odds for multiparous mothers practicing EBF at 6 months of infant age in both years (2010 and 2013), but the odds improved slightly from being 26% less likely to practice EBF in 2010 (adjusted odds ratio [AoR]: 0.74; 95% CI 0.64 to 0.84; P < 0.001) to 20% less likely to practice EBF (AoR 0.80; 95% CI 0.71 to 0.90; P < 0.001) than multiparous mothers. Maternal ethnicity was a significantly different variable in the MLR model in 2010 (and not in 2013), but the odds of EBF at 6 months of infant age were not significantly different between the 3 ethnic groups (Malay, Chinese, and others). Male infants were 15 percentage points less likely (AoR 0.85; 95% CI 0.77 to 0.95; P = 0.04) to be exclusively breastfed than female infants in 2013 ( Table 4) .
Maternal employment and EBF practice
EBF among mothers employed by the government at 1 month of infant age increased by 9 percentage points, from 72.0% (2010) to 81.0% (2013), and at 6 months of infant age by 15.5 percentage points, from 24.9% (2010) to 40.4% (2013). The greatest increase in EBF prevalence (18.5 percentage points) among all groups was seen among mothers employed by the government at 3 months of infant age, from 39.3% in 2010 to 57.8% in 2013. Mothers employed by the government showed greater prevalence of EBF in 2013 than they did in 2010, and the increase was more than that for both nonworking mothers and mothers employed in the private sector ( Table 5) .
The prevalence of EBF was lower for mothers employed in the private sector than it was for those employed by the government or nonworking mothers in both 2010 and 2013. Nevertheless, mothers employed in the private sector had a greater improvement in EBF prevalence in 2013 (compared with 2010) than nonworking mothers, from 2 months through 6 months of infant age. Ultimately, EBF practice at 6 months of infant age was higher among nonworking mothers (36.7% in 2010; 45.5% in 2010) than it was among mothers employed by the government (24.9% in 2010; 40.4% in 2012) and those employed in the private sector (17.9% in 2010; 28.7%) ( Table 5) .
To determine the difference in EBF practice during active periods of PML in 2010 (56 days) and 2013 (105 days), we compared the practice of EBF at 1-6 months of infant age between mothers employed by the government and nonworking mothers in 2010 and 2013. Mothers employed in the private sector were excluded from this comparison because their PML was 91 days (from 56 days, pre-Maternity Leave Regulation 2011) and less uniform.
In 2010, the EBF practice at 1-month infant age (PML fully active) between government-employed mothers (72.0%) and nonworking mothers (72.5%) was comparable. However, by the second month of infant age (PML terminated in 2010), the difference in EBF practice between government-employed mothers (51.3%) and nonworking mothers (55.4%) had widened by >4 percentage points. The gap in EBF practice kept widening until 6 months of infant age, when the difference in EBF practice between government-employed mothers (24.9%) and nonworking mothers (36.7%) was the largest, at 11.8 percentage point difference, as shown in Table 6 .
However, in 2013, for the first 3 months of infant age (active period of PML), EBF prevalence for mothers working in the government sector (81.0%, 67.7%, and 57.8%, respectively, for each consecutive month) was greater than it was for nonworking mothers (79.1%, 66.3%, and 56.9% respectively) by 1.9, 1.4, and 0.9 percentage points, respectively, for each consecutive month. However, by 4 months of infant age (PML inactive), the EBF prevalence for nonworking mothers (51.5%) was higher than that for government-employed Table 6 . Comparing exclusive breastfeeding practice between mothers employed by the government and nonworking mothers, with consideration of paid maternity leave duration Paid maternity leave (PML) duration of 56 days, taken 2 weeks before the expected delivery date (42 days of active PML, postpartum); ‡ PML duration of 105 days, taken 2 weeks before the expected delivery date (91 days of active PML, postpartum); Active (30 days of active PML); ½Active (12 days active PML); Inactive (PML terminated); +In favor of nonworking mothers. mothers (48.9%) by 2.6 percentage points. This trend continued until 6 months of infant age, when the EBF prevalence for nonworking mothers (45.5%) was greater than that for government-employed mothers (40.4%) by 5.1 percentage points. Although nonworking mothers practiced EBF at 6 months of infant age more than government-employed mothers for both years 2010 and 2013, the difference was smaller in 2013 (5.1 percentage points) than it was in 2010 (11.8 percentage points), as presented in Table 6 .
Using multiple logistic regression models for EBF at 6 months of infant age, mothers employed by the government were 45% less likely to practice EBF in 2010 (AoR 0.55; 95% CI 0.48 to 0.63; P < 0.001) and 19% less likely to practice EBF in 2013 (AoR 0.81; 95% CI 0.72 to 0.91; P < 0.001) compared with nonworking mothers, showing a significant improvement. Mothers employed in the private sector were 60% less likely to practice EBF in 2010 (AoR 0.40; 95% CI 0.33 to 0.47; P < 0.001) and 52% less likely to practice EBF in 2013 (AoR 4.8; 95% CI 0.41 to 0.58; P < 0.001) compared with nonworking mothers, indicating a modest improvement ( Table 4) .
Discussion
The prevalence of EBF in Brunei increased significantly in 2013 compared with the prevalence in 2010. The prevalence of EBF at 6 months in Brunei (41%) in 2013 was consistent with the average prevalence in Asia in 2010 (41%) [13] and higher than that for many other high-income countries [14] . For example, EBF at 6 months of infant age was 18.8% in the USA [15] ; 1% in the UK [16] ; and 11% in Thailand [17] . EBF of infants aged <6 months in Malaysia was 14.5% in 2006 [18] . Globally, the rates of EBF at 6 months of infant age generally were considered "unsatisfactory" [14] , because only two-fifths of infants get exclusively breastfed in their first 6 months of life [6] .
The present study showed that multiparous mothers in Brunei practiced EBF more than primiparous mothers, consistent with a cross-sectional study in the United Arab Emirates that found an almost 2-fold-higher prevalence of breastfeeding initiation by multiparous mothers (P < 0.001) [19] . In a Canadian study, there was a 2-fold-higher likelihood of EBF practice at 6 months by multiparous mothers, attributed to the experience of breastfeeding the previous child or children by multiparous mothers [20] .
In our present study, we found that the prevalence of EBF among mothers of Malay ethnicity was greater than for mothers of other ethnicities. This contradicts the findings of a study conducted in Singapore that reported a greater prevalence of EBF among Chinese mothers at 2 months of infant age than among Malay mothers, but less than that among Indian mothers [21] . A study in the USA found that non-Hispanic white infants were more likely to "have ever been breastfed" than non-Hispanic black infants, although the difference in odds was not different [22] . Other studies too, have found an influence of race, culture, ethnicity, and environment on breastfeeding practices [9, 23, 24] . Our present study showed that maternal district of residence had no significant influence on EBF. By contrast, studies conducted in Bangladesh [9] , Germany [25] , and Tanzania [26] reported a significant influence of geographical location on EBF practice.
Contrary to our findings of a greater likelihood of EBF for female infants, a study in Alberta found that more male infants were exclusively breastfed than female infants, although the difference was not significant [20] . Nevertheless, our present finding of male infants being exclusively breastfed less than female infants was similar to that found by a study in Singapore [21] .
EBF practice disaggregated by maternal employment showed that the practice by working mothers still lagged behind that by nonworking mothers. However, the EBF prevalence among government-employed mothers in 2013 was found to be higher than that for nonworking mothers during the first 3 months postpartum, during active PML. However, the prevalence diminished once the mothers returned to work. Our present study found that there was increased EBF practice among mothers employed by the government when the PML is fully active. Similarly, a study that investigated the paid parental leave (PPL) in Australia, drawing a sample from 2 prevalence surveys, observed better physical and mental health and well-being, in mothers during the post-PPL era, although the "effects were small" [27] . Another study that investigated the effects of Germany's Elterngeld (new parental leave benefits) 2007 policy on breastfeeding practices in Germany found that breastfeeding duration increased by 9.2% at 4 months and 7.9% at 6 months of infant age, respectively, among the beneficiaries of the parental leave reforms [25] . A systematic review of the literature with participants from Australia, Canada, Lebanon, Norway, Sweden, and the USA concluded that PML has health benefits, with longer paid leaves conferring higher impact [28] . PML not only improves breastfeeding rates and child-parent bonding, but it also offers health and well-being benefits to the mother and addresses inequalities by reducing the "time-income trade-off" for new mothers and their families during the infant nursing period [27] .
Generally, the EBF prevalence in Brunei was still lower than the World Health Assembly target of at least 50% EBF prevalence among new mothers [29] . The main strength of this study was the use of large data sets of EBF status, drawn from the national MCH databases, while a limitation was the exclusion of certain variables reported to influence breastfeeding practice (such as maternal income, smoking status, and educational attainment) because of incomplete data for such variables. Promoting EBF practice, such as by the use of social media and religious platforms, and women-friendly work policies-such as protected time in the workplace for breastmilk expression, flexible hours, and avoidance of night shifts in the first 3 months after returning to work; and provision of breastfeeding rooms in the workplace-may improve EBF prevalence and these aspects warrant further investigation.
Conclusion
Strategies for promoting EBF practice, such as paid paternity leave, moderately increased the prevalence of EBF among beneficiaries. A similar increase was not seen among nonworking mothers.
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